Aims and objectives: To study practice in consciousness assessment among neuroscience nurses in Europe.
| BACKGROUND
Neurological conditions affect people of all ages and are consequences of damage to the brain, spinal cord and nerves as a result of illness or injury. Several diseases that affect the brain result in diminished or altered levels of consciousness. In Europe, stroke is one of the leading causes of death and disability, and the burden of stroke is expected to increase (Bejot, Bailly, Durier, & Giroud, 2016) . Also traumatic brain Injury (TBI) is an important cause of hospital admissions in Europe. From a European survey in 2012; 1.375.974 hospital discharges (data from 24 countries) and 33.415 deaths (25 countries) related to TBI were identified (Majdan et al., 2016) . During the acute phase of TBI or diseases causing brain injury, an accurate assessment of a patient's consciousness is paramount for the early diagnosis and management of deterioration. This requires a scoring tool that offers a (visual) trend of observations and establishes a baseline from which nurses and other healthcare professionals can perform, compare and repeat evaluations of a patient's level of consciousness, and thus adjust treatment accordingly.
Over the years, several tools have been designed to address this need, of which the Glasgow Coma Scale (GCS) has been regarded as the gold standard for over 40 years (Teasdale & Jennett, 1974; Teasdale et al., 2014) . Other tools are for instance "Alert Voice Pain Unresponsive Scale" (AVPU), "Full Outline of Unresponsiveness" (FOUR) or the "Coma Recovery Scale-
Revised" (CRS-R). Each tool has its own strengths and weaknesses
and may be more applicable to conditions or patient groups, for example stroke, unresponsive wakefulness syndrome and minimally conscious states (Baker, 2008; Brunker, 2006; Holdgate, Ching, & Angonese, 2006; Kelly, Upex, & Bateman, 2004; Kornbluth & Bhardwaj, 2011; Waterhouse, 2008) .
It is essential that nurses and other healthcare professionals have the skills and knowledge to perform an accurate assessment of consciousness. One of the aims of the European Association of Neuroscience Nurses (EANN) is to contribute to the development of these skills and knowledge, but variations in both choice and use of consciousness assessment tools have been discussed at scientific meetings and discussions. The aim of this study is therefore to identify practice variation in assessing the level of consciousness among neuroscience nurses in Europe. It is not our intention to determine or dictate the best instrument to be used, but to examine the neuroscience nurses' understanding of the rationale underpinning the particular tool in use and explore the knowledge base in performing a neurological assessment of consciousness.
| ME TH ODS

| Participants
The study was proposed by the EANN Research Committee to the representatives of the member countries at the 2015 annual EANN board meeting, and the questionnaire (in English) was distributed to the board members. The following countries agreed to participate and recruit participants: Austria, Belgium, Croatia, Denmark, Finland, Italy, Macedonia, Malta, the Netherlands, Norway, Sweden, Turkey and the UK. Representatives were asked to provide a list of neuroscience nurses, that is nurses currently or recently working with patients with neurological disorders, as eligible participants.
The authors aimed at completed questionnaires from at least one university hospital and/or two general hospitals for each country.
Exceptions were made for Macedonia and Malta, due to the small number of hospitals in those countries. For generalisability on a European level, the authors aimed for data from at least one country in Northern Europe, one country in Western Europe, one country in Southern Europe and one country in Eastern Europe.
| Questionnaire design
The study was conducted by distributing a descriptive cross-sec- What does this paper contribute to the wider global clinical community?
• Insight on how well-known and internationally implemented nursing tasks may vary across countries.
• An example for the need of international standards in education or training for clinically relevant nursing assessment tasks.
A description of the background and purpose of the question- Countries participated at different intervals between FebruaryAugust 2016, with a response period of 3 months per country. To increase participation and completion rate, participants would receive a reminder by email every week, until they had completed the questionnaire or the study period ended. All emails were sent on Monday morning at 6 a.m. Submitted questionnaires were checked for completeness within the SurveyMonkey ® Web service, so reminders for completion could be sent every week.
| Ethical issues
Participation in the study was voluntary, and responses were anonymous. Countries with only one participant were excluded from the analysis, to maintain the participant's anonymity. No ethical committee was consulted for this study, because this is not a requirement in the initiating countries of this study (the Netherlands and Denmark).
| Analysis
The results of the questionnaire are presented by descriptive analysis. All data were tested for normality by a Kolmogorov-Smirnov test, a Q-Q plot and Levene's test. Categorical variables were expressed as n (%). Normally distributed variables were expressed by their mean and standard deviation, and not normally distributed data by their median and range. Normally distributed data were tested with the independent-samples Student t test for two groups and one-way ANOVA for >2 groups. In case of skewed data, we used the independent-samples Mann-Whitney U test for two groups and 
| RESULTS
| Participant demographics
In total, 331 nurses returned the questionnaire of which two were excluded from analysis because they were the only respondents for their country (Croatia and Norway). The data target was accomplished for Austria, Belgium, Denmark, Finland, Italy, Macedonia, Malta, the Netherlands, Sweden, Turkey and the UK. Based on the response, groups used for analysis changed per question or set of question, as shown in Figure 1 .
For 279 (85%) of 329 nurses, the assessment of consciousness is part of their daily routine. The majority were bedside nurses (n = 199, 71%), and other characteristics are presented for each country in Table 1 . Countries where some bedside nurses do not perform consciousness assessment as part of their daily routine were Austria, Denmark, Sweden and Turkey. In the description of the results, the 20 questions regarding the consciousness assessment are gathered in six themes as described below.
| How often do neuroscience nurses in Europe assess consciousness?
The median frequency of consciousness assessment was estimated at 6 [0-100] times per shift for the overall sample. There was a statistically significant difference in the estimated frequency per coun- Table 2 . There was no statistically significant difference between bedside nurses and other nurse professionals or educational level. Consciousness assessment was less frequent in rehabilitation centres (median 2, range 1-10), compared to general and university hospitals (χ 2 (2) = 6.361, p = 0.042).
| How do nurses in Europe assess consciousness?
Of the participants who assess consciousness, most (n = 254, 91%) use a standardised instrument to assess consciousness. Countries where not all nurses use a standardised instrument were Austria (n = 1, 25%), Belgium (n = 4, 9%), Finland (n = 5, 31%), Italy (n = 5, 20%), Macedonia (n = 3, 60%), Sweden (n = 2, 11%), Turkey (n = 1, 7%) and the UK (n = 4, 6%). There was no statistically significant difference between bedside nurses and other nurse professionals, educational level or kind of institution (Table 3) .
The GCS was the most commonly used instrument in each country and in 85% (n = 237) of the total sample. There were more variations in instruments used among bedside nurses than other nurse professionals. Other known instruments besides the GCS were (among others) the Coma Recovery Scale-Revised (n = 37, 13%), Full Outline of Unresponsiveness (n = 27, 10%) and the Moscow Coma Scale (n = 14, 5%). The frequency of use and knowledge of the existence of instruments are shown in Table 3 .
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| How do nurses in Europe report their consciousness assessment?
Of the 254 participants who use a standardised instrument, 56%
(n = 142) reported both total scores and subscores of the consciousness assessment. This was also the main method of reporting in each individual country, except for Malta where most participants (n = 4, 57%) reported clinical signs of decline in consciousness (not part of a scale). This answer was also given by a large group (n = 11, 37%)
in Italy and in 17% (n = 44) of all participants. The second largest group of the total sample, 18% (n = 46), only reported the total score. There was no statistically significant difference between bedside nurses and other nurse professionals, educational level or kind of institution.
| With what purpose do nurses in Europe assess consciousness?
Most of the participating nurses (49%, n = 125) answered "clinical decision-making" as their primary purpose of consciousness assessment. There was, however, statistically significant variation between countries (χ 2 (77) = 151.463, p = <0.001). In Belgium, the primary purpose of consciousness assessment was "reporting" according to 39% (n = 16). In Finland, 45% (n = 5) replied "reporting" and the same proportion "clinical decision-making."
In Malta, the main purpose was divided among participants between "clinical decision-making" (28%, n = 2), "reporting"
(28%, n = 2) and "communication with medical staff" (28%, n = 2). There was no statistically significant difference between bedside nurses and other nurse professionals, educational level or kind of institution.
| Are nurses in Europe trained to assess consciousness?
Of 254 participants who use a standardised instrument, 68%
(n = 174) stated that they had been formally trained or educated in the use of the assessment scale. In all participating countries, the majority confirmed being trained or educated, except for Belgium where 59% (n = 24) indicated not to have received formal training or education. This difference was statistically significant 
| If yes, how are they trained?
The way nurses were trained was very diverse among the partici- Most of the participants who replied to this question (58%, n = 52) claimed that they were trained in the same way as their colleagues. The rest was trained differently (12%, n = 21) or did not know (30%, n = 52). Only 17% (n = 30) were trained in the same way as physicians, but the majority (72%, n = 125) was unsure of this. For those participants who had received training/education, this was usually not repeated (39%, n = 62) or less than once a year (36%, n = 58). Only in Italy, Sweden and Turkey, most of the participants stated that they trained at least once a year.
| DISCUSSION
Our study confirms that consciousness assessment is part of the daily routine for most nurses working in neurology/neurosurgery/ neurorehabilitation wards/units in Europe. It has been well known that nurses with specialist education and/or training in neuroscience nursing have higher competence in consciousness assessment than nurses who only have basic education (Heron, Davie, Gillies, & Courtney, 2001; Mattar, Liaw, & Chan, 2013; Reith, Brennan, Maas, & Teasdale, 2016) . However, our study also demonstrates that there is a great variability of practice in our group of neuroscience nurses.
Even though frequencies varied widely among the participants, consciousness assessment is performed about six times per shift in hospital settings and two times per shift in the rehabilitation centres.
This is not surprising, as patients in the rehabilitation clinic are generally more stable than in the acute hospital care and thus not in need of having frequent assessments. The highest number of assessment per shift was 100 (Table 2 ). This can be explained by variation in how many hours a shift lasts. We did not ask for that in the questionnaire. Besides the estimated frequency and training of participants, no statistically significant difference was found between bedside nurses and nurses in other positions, levels of education or kind of institution. This suggests that consciousness assessment has been implemented to the same extent across Europe.
In general, a standardised instrument is used, and, as expected, the GCS is the most commonly used instrument in Europe. However, there was a small group of participants (9%) who replied that they did not use a standardised instrument. Considering the fact that even the use of GCS does not warrant standardisation in assessment, this finding indicates serious practice variations and potential lack in quality of care and safety for patients with disorders of consciousness (Braine & Cook, 2017; Reith et al., 2016) . From an extensive review of scientific studies Braine and Cook (2017) , concluded that there are at least eight different ways to apply noxious stimuli in the two subscales of GCS (motor and eye-opening) to assess reaction. This variation may, besides other challenges, result in a limited inter-rater reliability of the GCS. Thus, standardisation not only in education and training, but also in guidelines in how to use an assessment tool is crucial.
In our study, we found it satisfactory to learn that most partici- 
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VINK ET AL. monitor consciousness levels and individual patient's functional limitations, it is essential to report the subscores. This allows other succeeding nurses and other healthcare professionals to repeat the assessment and previous measurements and pinpoint the change in different neurological functions such as arousal, motor function and verbal response. The results also show that there are a large number of participants who do not report the subscores at all, which suggests that the above-mentioned statements are not commonly known or implemented. In an international study covering 48 countries including neurological physicians and nurses from different disciplines, it was reported that strategies for reporting the GCS varied greatly, and 35% of the participants limited the reporting to a summary score (Reith et al., 2016) .
It is also interesting to learn that the primary purpose of consciousness assessment is not always clinical decision-making, even though this is most often what the instruments are intended for.
Some of the participants only perform the assessment, simply to report it to nurse colleagues and/or physicians. One of the major conclusions is that this study shows a difference in autonomy among neuroscience nurses across Europe. In some countries, clinical decision-making may only be limited to physicians, instead of based on interdisciplinary collaboration. Further education and positioning of neuroscience nurses may change this in future.
Our results confirm that consciousness assessment by nurses may be considerably improved with formal and uniform training. Even though most participants using standardised instruments were formally trained to do so, teaching methods were very diverse and possibly difficult to implement in the same way across Europe. Bedside teaching may be feasible in well-organised and well-staffed clinical settings, but it is reliant on several factors such as the prevalence of patients with disorders of consciousness, workload, colleagues' teaching skills. From the findings of this study, it is also concluded that a more systematic approach is needed, such as classroom teaching or e-learning, which may be beneficial in addition to bedside training.
| Limitations
Limitations in this study are related to the logistics of an international questionnaire. The study was dependent on the network of the EANN board members, quality of translations and purely digital communication, and it was found difficult to obtain equal groups in the different participating countries. Selection bias cannot be completely avoided in online surveys, as the participants might be more (technologically) skilled or educated than those not to participate. All of these factors may have caused a response reflecting local practices instead of general practices in a country, considering the relatively small number and a wide variety of the participants. This emphasises the need for well-established networks both within and between countries in Europe. Another limitation is the lack of qualitative input from the participants, besides the multiple-choice questions. Because of several languages involved, it was not
possible to insert open-ended questions for further analysis.
| CONCLUSION
In conclusion, our study shows that consciousness assessment is part of the daily routine for most nurses working in neurology/neurosurgery/ neurorehabilitation wards in Europe. The majority uses a standardised instrument, in particular the Glasgow Coma Scale. The greatest variation existed in training methods for the use of the instruments, and we recommend standardised practice in the use of assessment scales. 
| Future research
| RELEVAN CE TO CLINICAL PRACTICE
This study shows that a frequent and clinically relevant task for nurses has been implemented across Europe, but in different ways and to different extents. Consciousness assessment is an important step in diagnoses and treatment of patients with brain injury. As the mortality rate of these patients drops, adequate diagnosis of consciousness level will prove to be more and more important in future of neuroscience care. Therefore, both managers and staff nurses should focus on formalised training in the use of assessment tools, to ensure reliability and reproducibility. This may also increase the professionalism in the neuroscience nurses' role and performance.
